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J.£. REYNOLDS & ASSOCIATES 

3961 SOimf BENTON WAY 
DBNVIKR. COLORADO 80235 

PHONK (303) 988-9443 
PAX (303) 969-9477 

Fcbru8iy7,2000 

Mr. Josbu fipd 
O«b«lboin0 A £pel 
105017*Stwe» 
Suite 1730 
Denver, CO 80265 

Re: Rico Development Corp. 
CivU Action 99-M-13S6 
SL Louis Tunnel WtstewMer Treatment System 

DearJooh: 

We*ve hod an opportunity to review tbe reports and mcaoonuMJa supplied by your office 
describing the backgrouiMl of the St. Louis Tunnel water treatment de^gn and operation. 
To sununarize our preliniinaiy jfbdings: 

• The St. Loub Tunnel Treatment Facility h u not operated for the past 3 years 
• Tlure is t large aocunnilation of shidge in seitling ponds upstrean^ of Out&II 002 

diwharging to the Deiores Rivor. 
" Tbe last q>erator of the system, Mr. Grady Loavell, was contacted: by phone. He described 

the latest configuration as « 5 ft. by 6 ft. mixing box (no agitator) for reacting a dry feed of 
burned pebble lime (CaO) with the tunnel discharge on a timed interval of 10 seconds on 
and S minutes oft The first of about seven settling ponds (Pond No. 18) is nearly full 
of settled unreacted lime And precipitated metal hydroxides so that the treated water has 
insuflkient retention tine for fiirihur reaction to equilibrate to a cisanant pH. Control of 
reaction pH was not used. Monitoring of Outfall 002 pH was tbe only means of adjusting 

the quantity of lime. 
0 Present condition of tbe treatment equipment and settling ponds isj unknown 
• Zinc and cadmium concentrations appeared to be the metak out ofcompliance while the 

treatmem was in operation. Review ofltmhed sampling data indicates that the treatment 
pH was generally too low for effective removal of these metals. The attached solubility curve 
shows that the treatment pH must be in the range 9>10.S. Too high a pH can be 
equally detrimental in precipitating zinc with lime. 

• We conclude at this point that the treatmem opaation will require Some improvements in 
metering of lime, mixing and probably settling in the sludge>fllled pond system. 

We recommend the following action: 
• Visit the she as easly as conditions permit for inspection by T. McKuhy and myself. This 

would likely he toward the latter part of March. The purpose of the one«day visit would be to: 
- Collect samples of St. Louis tunnel discharge for a brief treatability test in our lab in 

Golden. Colorado using a sample of burned lime pebble used in previous operation 
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to determine reactivity and consumption versus hydrated lime. Also collect samples 
of OutftU 002. pood shidge, and Old Outfhll OOt. 

• Make an engineering evaluation of tho design and present-condition of the existing 
ueatwem equipment and settling ponds. Use this infoimatton to develop other 
treattnem options inchiding relocation, equipment modififations, and reagents. 

• Determine need for de-sludging of upper ponds «nd reooninend options for 
implementation. 
Estimate annual treatmem costs including labor, reagents and monitoring. 

• Prep«reaa audit report with recommendations fi»^« forward program. 

1 believe both Terry Mtî IuUy and I are flexible as to timing of a site v|sit and can w^uit our 
schedules to deal with the any advene weather on one or two day notice. 

Please let us know if you need additional hifbrmati(m. 

Sincerely, 

FAX copy: TJP. McNutty and Assoc. 
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TO tPile/cc^lim Reynolds! 

FXOM tTcnyMcNully ! 
Fcbnntfy Us 2000 

RE : KIco Drwiepmrnt C6ip/Rt. 1 jtiii* Tunnel 

For the rceoid. I have ivviewvd the Infimmtfcm pKlcet aem to US by/oab Epel and I want to 
iKM^n « coupk of thoughts which oan he Ibflownd with the aid of thn anaehad **oartoan". 

Ilie origimd pbn invoh«ed diversion ofBlaine TUrasl witer through an JntcrcuiJiJBCthg series of 
uodcrgrDund wotkings into the St. Louis Tumel, thence into the seti&is ponds deng with Uiw. 
That w«s iMt such • had idea, boi it depended on perpchnU bydmiOe oolKinuî  
wciUngi. wMdi weiv probobir a conttisithMi of faiternal shalla (*SwlraBes*7 and faoriaBOflsal aeces* 
UT cmrsction twmchi {"drifts" and "crosscuts'!. Virtuaiiy all underground workings in haidioek 
mbiai am supported by wooden tknbart wMcb have a finite Ufr natgaag from about 5 to 90y«an, 
dcpsmtthf on a lot of fiKtoia. Although the Rieohfinewaawoihed as teeeiitily as the ha*-lyyOe, 
moai nf tha thnbeni rrobab^ worcphwod durng m earlier time.' T stispeet that mudiorthc 
thnherhiB has coUapacd and that some of the crignal condtnt hay caved* ipaitfadly or compbtely 
Wockhit solution n»ivenaj< fton? the Blaine Tunnel to the St. Loub why woitlngs. Thhb 
coBsrsieen wjifa the bet that, when I viaiiad 00 January IS, brcrwniofeiê  had tmnad on tha south 
wafl of the concrete chaisiaJ tirough wU^ SJhner C ^ livws us il |Ni»a to Uc n ^ 
BiainsponaL That is. acidic water has coOectadmthe.Blaine Tunnel anil flows o « through the 
portal wten ten̂ Mlratures permit. Tbe cobr of the water (and the mck0 is indicative ofiroa 
uuwpowids and acWity. 

The Seipteoiber 16,1997 lettar from G. N. Bind (WQCD-Durango) to Alceia and Lenkay 
(WQCD-Denver) states oo page 2 that te Bhdna Tunnel was discl«rgin|| 1*3 GPM of water at 
pH 2.2*2.3. The May 1992 DMJt for the St Louis Tunnel stows a pH or6.K>-7 J. The July 29, 
1989 EPA report cubndtted to Schwab does not show the Blaine Tunnal on the Saieple Location 
Mî ^ bid I wapud (hat it wasdoyBSimam of Sanyle Location SW-1 beieause there was a sharp 
increaea in vine between SW Î mid SW-2, Ota fbnner beini very clean wain (14ag/ter ztaic), 
<vfaeieat SW-2 contained 283 Mg/Mter riac. Discharge fron tbe BMna tlunel was ttfl san^bd at 
the time, nor was hy fbvwndc given, so any attcaapt to chaiactetU* it wouU he speciiliclon. Tlie 
zine concentration at s w ^ wae very high (lO l̂OO u§/fker), but it was ttthited downstnam to 561 
i4§/lher«tSW-3. !i(W.4eleaf(y was a ssapags sample, rather than a sanpk of the Greciiliself; 
and was down-gradhmt from the covecadtailtags dumps (F. G, and Hoit the cartoon) wtaesein it 
originBied. A simple malarial bahowa based on the three xiiw cuoiwntndionM shows that the 
seepage amounted to abont tK of the stteam flow above confbenec witbtlie sscp. Furtheimoier, 
the S W«2 and SW>3 nnc conoentntions suggest that the zine loadings cpntributed by the Blafaie 
Ttmel and tt* seepage were about equal 

Streasn samples SW-A. -7, and >g along the Dok»«s RKer bidiecMd dm d« St Lotds tunnel (or 
residual conouhinatinn in the soils under the settiiitg ponds) was eoiarmilng ZIBC, as die 
respactivB «inc concentration! were 30,47, and 90 Mĝ har. However,, iltwc asswoe that dihnioa 
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of the Dolores River by Silver Creek was negUgibk, h looks like tbe Blaine Tunnel and the 
tailings Beep(s) In I9g5 wcit comiibattag about 3.S times as much zinc as the S t Louk T U O M L 

i 
( 

Laelchig any other infomaition. bbt assmning that 19gSooiKlhh>naatin^pply, it appears that the 
currant siluatton might be assantaQy as fbltows: 

A. The Bfadne Tunnel is dndnlng imo SiKwr Occek; 
B. Saapaga fh>m one or norr o f the tailings cells is flowing laio St«er Qvek; 
C. The Sr. U>uiH Tunnel is draiidag dlraet^ hiii> the Uotoits Rivyr; 
D. Seepaga from tailingB Qs^ be as btg a problem as Bhiae Tuaad drainage; 
B. St. Louis Tunnal diwM«e magr ba ^ soadkst cosSribulor 

I f ihi pravinuR leniniive vonehisipis aie coixtct. It wouU msm tlat the aoK imponim task (aAer 
we have coUeeted Kamplas and had them analyzed and have estimated flowrates at various times 
of tbe year) will be to prevent the seepage and BUne Tunnel drainata ftfo entering Silver Creek. 
The Blaine Tunnel diuinage should be fidrbr easy to isolatr and coDact. IRS the seepage (if il is still 
occuwing and ifU xiiU is a mqjor inctal source) eouU pose uprubfem because it ma^ocetrover a 
oonaidanUe lentfth ortaraam frontage. Aawnlng, however, that both can bs ooVeeted, the 
qusetiott then will he whether to convey tbmn in a sor&ce pipeline to the eaurtfagueaumni plant 
or to construct a new tmiment ptant near the Rico miB • prMmibly hi the shop/warebouse buOdiog. 
irihe hdter wwe done, construction of shidge eattfing ponds slop the thnc oovned ta{Bi«a oeBs 
l i i i i^ be a posslbOky. litis leaves the St Louis Tunnel draiaaiewhfab,ifftsitill is a probiam, 
might laquiia reiactivatkm of the oiigfaad saitHng ponds with an nygradad treatinsnt phatf. tt may 
abo be a eandidaie for peiaiivw inaument In aBQr case. I have gottsa the fanprcssion dait firing 
flowiaiCT Ihim the St I/ouls can l|e very higlv so it tnigM rnake a lot of sense to sepenae ifae two 

dominant metal sources from a hnge volunie of retativelyckan ^ 

Tless a i v i ^ u t all uf the hBlf*balfCd coochmons that lean squeeze out of old and (iaipnenta^ 
data, hot perhaps they will provide some guidance Ibr a sampling md fisld evaloBdon program. 
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